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Polar Cap Boundary Layer waves are ELFNLF electric and  magnetic  waves detected on field 
lines just adjacent to the  polar  cap, thus their  name.  Waves are present  at this location 96% of 
the time. The  wave  latitude-local  time  distribution  is  shown to be  the same as that of the auroral 
oval. The most  intense  waves  are detected coincident  with  the  strongest  magnetic field gradients 
(field-aligned currents). Local noon  and  midnight  wave intensities are the greatest when the 
interplanetary magnetic field B, c 0. Specific frequency bands of whistler mode-waves are 
identified: -200 Hz, 1-2 kHz and -5 kHz. Assuming  resonant  interactions, energies for electron 
and ion  beams are derived. Two types of intense electric waves  are  present: solitary bipolar 
pulses (electron holes)  and  Langmuir  waves. The PCBL  waves  are  most 1,ikely a consequence of 
instabilities associated with auroral field-aligned currents. The currents have in  turn been 
ascribed to be due to magnetospheric  convection  driven by the  solar  wind. One consequence of 
the presence of the waves at  high altitudes is diffusion of magnetosheath plasma into the 
magnetosphere  and  magnetosphere  plasma  out  into  the  magnetosheath. 
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Log of Wave Power @ 3 kHz vs. GM Local Time 
(All Geacentric D k h n c e ~ )  
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NOON (10-14 MLT) Electric Waves 562 Hz 
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Du8k (18-20 MLT) Electric Waves 562 Hz 
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Polar MFE (6 s GSM) - 7 January 1997 
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CONCLUSIONS 

PCBL Waves 

Strongly to field-aligned  currents. 



SUMMARY 

-200 Hz Electromagnetic  Waves 
- Counter-streaming -25 KeV electrons 

- 45 KeV  ion  beams - 1 keV ion beams generating left- 
hand mode waves with 
subsequent  mode  conversion 

1 to 2 kHz Electromagnetic  Waves 
- 1 keV  electron beams 

5 kHz Electromagnetic Waves 
- -100 eV electron  beams 

Bipolar,  monopolar  electrostatic pulses. 
- electron  holes 

L 

411 1 / 0 0  



The PCBL and LLBL regions are dominated by 

ionospheric plasma. 

The near-ionosphere electric fiekls generate the 

particle beams that generate the PCBULLBL plasma 

waves. 

The LLBL plasma waves l e a d  to cTo6s-field diffusion 

of magnetospheric plasma i n t o  Qhe magnetosheath 

and magnetosphetidsoiar wind plasm into the 

magnetosphere, e.g., it is a ''visaus" interaction layer. 


